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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain high electromagnetic conversion characteristics and 
CSS durability by controlling the surface roughness of the principal plane by bringing the max. 
height, center line roughness and the ratio of these values measured by an atomic force 
microscope(AFM) into specified ranges. 

SOLUTION: When the surface roughness on at least the principal plane of a glass substrate 
is measured by an AFM, the surface has 0.2 to 2.5 nm Ra, 3 to 25 nm Rmax and 3 to 35 
Rmax/Ra so that the obtd. glass substrate for a magnetic recording medium such as a 
magnetic disk has ^1.2 u inch glide height, thereby preventing a magnetic head to cling to the 
glass substrate. Here, Ra and Rmax stand for line roughness and the max. height, 
respectively, each specified by J IS B0601 . The ratio Rmax/Ra measured by an AFM indicates 
the distribution (uniformity or scatter) of the height of projections on the rugged substrate 
surface. The glass substrate contains at least alkali metal oxides and <3 mol% alkaline earth 
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[004 5] H9^SMHfcJ:jttr. AFMTiffl 

^U^OiflffiO^fflffiSfr'Ra-O. 1 — 1. On 

7 vMT^H«yif& i fcici 9, i5^c s 
LTSaWiik* 1 ?**. »V^CSS»A«tt*»JB. 

§ (Ra = 0. 1-1. Onm)(:UtJ^a-?,S 30 

[0046] *»i#i$>li. ftttKi&BmsoM** 
£Bk * S*#»?)«»t 4 x ?m? I 

= 0. 1 — 1. 0 nml / zL%litlif%:t?%:^Zt$ i hfr 40 
■otz. SJL<{±, Ra=0. 1 — 1. Onm, Rma 
x=l-20nm Iz^ixit^ d k tfbfr*, . 
[ 0 0 4 7 ] *fc, aHSHH<o^9X«K*«H«ffl1-4 
BMcttffl-fi^ fi^vf^SKkl/ttt 
ffl LT V >fc 7 7 7 7 U ^ A £ 7 7 

W COT. SMatO^HfflS^P^Sgi:*!). ^-f 
7 7it l/Ctt* ttSW&t. Ok LT«±^-f 7 vflylc* 
S (H2 S i F6 ) =5rk*#H£ffl$;fU>. >r4 7 vf^yi 



!fflfi2 0 0 0- 1 3 2829 
1 2 

Tft*Ui\ ffiJOg? (7^8, WSt. &IL BSiKrk*) , 

[ 0 0 4 8 3 SriS. 7^ 7 •yROJSBBfcfHi, 

fcM7vfl5*^*»^tfc*&eo«K*5^. r-f 

7 7 MilJS t . x 7 -f-y yw&wgk t ( 

ZiX^T-A 7 ifc^SaS Rma 

x kfflra* s S) 0.^7 v^i^^ftffi^. >r4 7 7i? 
sis$ns* s . 7--f 7 7^oa)t^(i, 50-60 

Osec, ^7 7K«0^aJE£{±v 1 5°C— 6 0°CTI>§ 
[0049] ifc, j& l 0<0»fflJcJ:fiJf . 1912*7 x 
±^ffiS:0. 3-3. Ox/mCOSfScOjiStffifii$-^tfSFf 

$ R a k ffiBO^^ 9 . ffl&VPJ&ttffifc** < * k . 

4* (fflt. >TOk#, *fflffi$Rmax(il3k^k'^ 
^L5rV\ ) . m&ZO. 3-3. 0 AtrnkTS ktCJ: 
ff*tv^dS!W5»*k, Bfcl-f <x?kJe*t*A 

[0050] »ffl6C0ffi^O . 3 jum*Si<?!)*&£. 

x 7 f-y^ttwas**** < % *) -t*&izit>£#* t < 

[005 1] 4fc, aUBESkLTtt. BMfc-fey^ 

(Ce02 ) , T/k5-f (A 12 03) . 3B-f^y 
( S i 02 ) , K/Jfih ( F e2 03 ) . IHfc^n 
A (Cr2 03 ) , Kftx/KJ-^A (Zr02 ) , K 
ft-f^^ (T i 02 ) KZimfhlXh. 

i o o 5 2 3 $ ^t, m 1 1 o^Bjfj;, fneft^^iB 

* * J: a fc«HW* t> Of ft * . 

[00 533 vmm>ki&mBM£.z 

aWiofclUft^CriBk LT}B«3tiS«ft|Oft«ik 

act or wensosa*'^ xaaOTwrobs ; 
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1 3 

feci 0. aafi*»icShJf^7x<os i -O(o*»/ h 
[0 0 54] »9$rV*UBl lflJHHfcL JJB?lfifc*» 

[0 0 5 5] HufB^-f y-y^ii^'O. 15-3. 0 

fiM^TJ&SifcjFffaU* (S12tf)?Wi) , 4fc, 
BU IS^ 4 7 >y R^BW!** 5 2~30ms/cmTJi4l 
t ^if 4 U\ *r-i 7 -yScoaafe^O - 1 5Sfi%*)l 

AHRT t . "&smt9gffi& £ jgRti £ k 1= if < ft 
[0056] £ fc % W l— *3<0SKB<0* 9=5^98*«» 

[ 0 0 5 7 ] 3 fc, *5»HOWa*«fcflfflt-4 #7 

xS« (Hi l<0HflBoi'5'5r^*=XACJ:->Td!i» 
*»{Rf4fc*X0^5XfflE) k L*C(±. 4»5r<ki>7 

(RO:MgO, CaOftk') ^^fi^tf-^3 mo 

l%*^tf***^£&£k#*?4L< (HI 3(7)% 
H J3) . *£>8WUtli. Si 02 : 5 8-7 584%. A 
12 03 : 5-2 3S4%„ Li2 O : 3-1 Ofifi 
%, Na2 O : 4-1 3M%££j&ftk LT^trtm 

[ 0 0 5 8 ] tTt . II 1 1 <7)^i7) j; 3 &*#~XA{;: 

ine^^x^oauK* . s i 02 : 6 2-7 5M 

4%, A 12 03 : 5 — 1 5*1%, L i 2 0:4-1 
OfiS%. Na2 0:4 — 1 2MM%. Z r02 : 5. 
5-1 5fiS%£±Jfc#kL-C-§r*f-Skk£>(;:, Na 
2 O/Z r 02 comMittfO . 5— 2 . 0 H A 1 2 03 
/Zr02 ^*MJt* { 0. 4-2. 5t*5T^i// 



8) WH2 0 0 0-1 3 2829 

1 4 

[0059] BUffi^-< 7 -y^lci S&HJSI*^ 
£< k fc 28WteJHtTfB £ 4: *s fi^SBTC 

[0060] Mwwwaaxfi. mi*4 7 »/K 
'm<nim&imx'hix\m cmr §^ftv ^ 

20 [0061 ] #5XHRSIS:mWt!tit 
±aco^^7>y®(c:J;^^ffiffia2:fi L '3^^ ft 

tlXbi^coX. immtrfflfflX'tKcKZlCDX-ftt 
L<*V\ fit. fl^fl^-»»micJ:&9n% 

Mlz J; § Sffi^acOlu ) t±3*<0 WHHBWz X § Wffl^ 

30 

[ 0 0 6 2 ] $ 1 7<o»wt:«t*LK. -bazaar -f x 
1 0 0 6 3 ] $ 1 8<o»Hfc iiur . js^ra^Mtit 

(AFM) ti«fc0a[£tfciafl^S$^*1-Ra, Rm 
ax, DfldcOSS^^^-fRmax/Ra^ift^COlB 

<5xm&&t>tl&. J31T<0 ( a ) . ( b ) CM 

^itffliO^TU y^ffiS (B. H. ) kRmaxkcOit 
(B. H. /Rmax) N Ra, Rmax, Rm 

ax/Ra, B. H. /Rmaxtfttfe(DKmiiZ%;&J: 
? fc^f 9^aHRO±Sffi««ffiSt« < ia*'t 5 £ k (c J: 

50 t-£^T^^^f*:affl-f4SSSlEfflf»ffl^7Xa 
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1 5 

flB^MIMI (AFM) TMJgtfc^^T'Jy^ 
§ (B. H. ) iRmaxfcOJt (B. H. /Rma 

x) nmnmx'ftfei. mmmutitmyAmmo 

VX&MrfffllWm (AFM) «CA-5TaBltfc«^ 

tft^tl-SB. H. /RmaxC7)ff*J±E#^c7)|gH£0 

w&fim. (mt, (b. h. )tt^n 

< b ) wat^t wmg.mz, ®.%<\>y vcD&±nm 

fgjlW (AFM) TfBll,fc*&<ORa s Rma 

x, Rmax/Ra, ^TU^^S (B. H. ) fcR 
maxt^tb (B. H. /Rmax) Offic^KHTlf^ 

(AFM) T^£LJti^t#£>*U>Ra s Rmax, 
Rmax/Ra, B. H. /Rm a xc7)^'±|21t^ 

zmmtmti £ t ^mn-timsmm^myx 
grnvrnmism. uiu ^Tvvr&z (b. h. > 

[0064] 

4 . H 5 Cgrt X o i&mBWBSKT <X9\t.ff 
7^3HRl«±tc. lift. v-h'J!2, T*W3. figtt 

m 4 , ftnv 5 Rifmm 6^mut § . 

[0 0 6 5] 1fyZ.W8.Ui. S i02 : 63. 5IU 
A 12 03 : 14. 2M%, Na2 0 : 10. 4 
M%„ L i 2 0 : 5 . 4M%. Z r 02 : 6. OS 
Sb2 03 : 0. 4fil%, As2 03 : 0. 1 
mSt%0ffl8&#ti> TjV*/yyr-Y*fyXX\9\- 
f!6 5mmf tf'C>S^i2 0mm^, J?£0. 6 3 
5mm<7)-r-fX^^JnlL^4)^T'^S„ -?-<0K±^ 

sn&i?* £ t x\ fi±$no&s&$ it r a = 

1. 3nra, Rmax=14. lnm, Rmax/Ra 
= 10. 8 S B. H. (2.5) =6. 02nnu B. H. 
(5.0) =4. 3 3nm, B. H. (2.5) /Rmax= 
0. 43, B. H. (5.0) /Rmax=0. 31TJ)-? 

[0066] v— FM2(i. MJ?4 0nmT'S)i.N i A 
1 (Ni : 50atl Al : 50at%) mX'foh. 



9) 9#Bfi2 000-132829 

1 6 

x-KJit LTfi, _ti£L£N i A I OftUfc. N i A 1 
^flbc07C^5r^Dt^N i A 1 Ru s NiAINd, N 
iAIW, NiAlTa, NiAlHf, NiAlM 
o s NiAlCr, NiAlZr. Ni A 1 Nb&t'** 

[0067] TiffiJf 3fi, ffiUS2 5nmC9C rlilo (C 
10 r : 9 4 a t % s Mo : 6 a t % ) WkX'foh . <I<7)T*lfi 

fifflfrMfci". TtmtLXlt. IMLtzCrMocom 
tz % Cr s CrVfW<iW. #*L<H. 5"-F 
S20|g^Pitv-yf-y^fSJ;-5tL^^ JfA 

^mmvtzm.mmtttziijX't^ mm. cr 

/CrMo, Cr/CrV, CrV/CrVf«#lT 
20 JftSft^WfefU,. 

[00 68] $14)14 ii, JDS2 7 nmWCoPtCr 
Ta(Co:75at%„ Cr: 17at%, Pt:5 
atX, Ta : 3at%) HTftS. #&HJJ<9$ 

w m&mtLxa. mmzii, coamtttt 

CoPt. CoCr. CoNiCr. CoCrTa, C 
oPtCr, CoNiP t-^C oNiCrPt, CoN 
iCrTa, C o C r TaP t N b&f^fi&ttSMtf^ 

30 [ o o 6 9 1 afc. mma. mim&m&M (mi 

t4\ Cr, CrMo, C r V&fc' ) X'ftmtX Xff) 
m&im-i lz£Wm& <Wt&* CoCrPtT a/C 
rMo/C oCrPtTa^rf) fcLTt>^V\ ttz. 

•Hffcoa*^. si 02 , Bmzfr^nmm 

tpl/ZFe, Co, FeCo, C o N i P t ^COffilift^ 
tfftfoZtLtmm<V7y~j.y-%k:Th-oTh&\,\ 

40 [0070]^aS5{4, 1 Onm<9*^fb5r-# 
y (H : 3 0 a t%) R7ft*. ft^aii. ffittifOH 

Aft. »»«tt«^afit*fc-r. feast lt<4. m 
ifz*.mit%-x>cr>mz, wmit#-x 

y, Mm&%ikti--#y. 7vmitt?~x>. c r , s 
102 %m/mft»tit>. 

[007 1 ] ffiftM 6 (4, JK)¥ 1 n ra^t-7WO!X 

50 iSit^. z)v*ym<r>Tivjjv^m*ht£hmm 
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1 7 

x <nm&&rt * t waswaf . skm 6 aswr s ^ 

fct>"C*4. 

[0072] J^EIJSWtfM^? * ztflWtL 

, i^r ^ x ? cttfflt « #7 xms.mmij 
< i ) jrfijia 

mmmw^yvm^x-mmjiix. us 6 6 

[0073] <rco%3\ ^yFn-acoftt>Ot. 7 

TIL JBSS-ffl^TT'-'f h-7VX.LT, RSSK^ 
7X#£f§TiJ|VV 

[0 0 74] 3rfc s r^S/^'J^-h^XttT 

S i 02 : 6 3 . 5SM%. A 1 2 03 : 1 4 . 2 
M%„ N a2 O : 10. 4fiM%, L i 2 O : 5 . 4 
fiM%. Zr02 : 6. 0Mi%. Sb2 O 3: 0. 4 
MM%s As2 03 : 0. lMX^^SMfcffltf?* 

[ 0 0 7 5 ] mt . 1JEBE5 J: 0 1 8Ue<^W*>v^-f 

L&. Z<r)b*<Fffim&\ 0 OkggJKt Lfc. iiifc 

«fc 0 . #7 X^j8}±«®W^ffiffl§ £ Rm a x-C 1 0 
[0076] RM*<^ffi5£J^T;tf7XSIK<7) 

BOfttlfcltU!:. ^Oi:&^7X.a^(7)« (ffllffi 

[0077] ( 2 ) SMMinXXlt 

gp) <7)^Ma££RmaxT-'l Mnu RatO. 3/um 

[0 0 7 8] (3)»»Jt (^vty^xg) 

ace, ^^^auRcswJ-JinititLfc. -r^swaftx 

£#400, #1 00 0fc§;lT2|sWT-5*:. pt< 



10) ^2000-1 32829 

1 8 

L§r look gfugtissei/c rtfi^rfcjws^* 
mLcom±$mtmn%o~~ifxm. mm&% (Rma 

x) 6wmSat7»/fy^Lfe. 
[0079] &tc, rrt^S^Oft*** 1 0 0 Ofc 
§tT7>yey/S-ffV\ $fflfi3 (Rmax) *2j« 
mHKfcU:. ±ie®$tttoX£*Ufc#7XS^£. 

[0080] ( 4 ) fg 1 BTSXil 
10 , $ 1 «flgXS£ it Ut . - 1 ffiltx:gJi±j£ 

[0 081 3 BM»:RffcHry?A (Sffil. 3jum) 

(;ma&) +# 

M: 80~10 0g/cm2 
Bf^SSfal: 3 0-5 0* 
20 Bfcifi : 3 5—4 5/* m 

T^mmmm-. 40 r Pm 

JbSMgCft: 35rpm 

werwm-. i4r P m 

jWlHWER : 2 9 r p m 
[0082] JJB8F»ia*R*.fcj!r?*fflK£s 

ffiSL *fi*. *6#, I PA (^yynt/mw- 

/h s 1 pa {mum) v&mftmizmmmLx . 

ft, i^i5t#XS(±, %<^2ffittXg£&ft&9l8iS 

30 s&hkos^ a*f s ; 1 **"Tt&r * * fe> * 1 

[0083] (5)*2IJMlfi(7r'ltW») 
«fc» mHJfaXST'ffifflUcW^S^fflVV ^ijy 

-v^flMl^y^-vd^ftWify^^ (^^•*' , 7N75 1 

9) fc#iT, jB2wexssiastfc. gfs^frii. 

ffl«S:Kfc-fcy'?.M8»0. 8>am) 
+*> ^fi : 8 0—1 0 0 g/c m2 . WWQffi ■ 9— 
40 1 3~5jt/mfcLfcdfcEW4.. Hlffl 

^^7XS^i^B(cfe(tS*Pia$l:AFM (JBfP 
IBAWaH) Ra = 0. 3nm, R 

max = 3. 8nmT**ofc. ^iT. lg23fgXS-e 

t<. «Ky^+<0WK (7X/&-C) I46 0J3I 

so [0084] (6) mfim&m m&xm) 
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JJB8S 2Bf»IiS**i.fc^9xaHR* . 7 >y 

(ffiS : 0 . 3 5%. l&K : 4 5"C, ?Si«B#[f : 1 5 0 
sec), $r4 7 0. 2 8%, WS.: 4 5 

•c, mmm 2 0 0 s e c ) *>*48a am) mzm 

??) WOMBS* BttnW:. 

[0085] j**afflmce£**fc;(f?**K*, 

4HHfe»k 14*. 16*. 1 pa (4 vrntvur/Pn- 

;h , 1 pa ( issues) co&mftmtizmmmLx . 

iSK*Lfc. I PA (3gft£jft) tfDZS-effifflf i 10 

[0 0 86] (7)ft¥5WklB 

WWrU^A (6 0%) fcffllH-MJ^A (4 0%) £ 

ft& LfcflS¥HHfc* tffl* t , z <r>tt&mmk 4 0 0 

"OdimRU 3 0 0\X^Stlfca»W*<Z>;5f5x* 
ftl 0 0~2 0 OvmX'frntz. ±Ifr|fcf^fc£R 

loa-iaiwLfc. 

[0088] (8) imxU 30 

[0089] ±Ea6»Ig*»ifc^5X»RO±iaB 
COSHffiS^AFM-caiSL^ti^s Ra=l. 3n 
m, Rmax=14. 1, B. H. (2.5) =6. 0 2 n 
m, B. H. (5.0) =4. 33nmT, Rmax/Ra 
= 10. 8, B. H. (2.5)/Rmax = 0. 43, 
B. H. (5.0) /Rmax = 0. 3 1 40 

[00 9 0] 7T4^>Vmfflkftfl7*W8&M 

[ 0 0 9 1 ] &Mr ■< x^oMitXg 

izftL, fiyzmmotmsm. ^-vm^im. tm so 



f§B2 0 0 0- 1 3 282 9 
2 0 

swim macomo&xm: . 4 

[0092] VvA >m.xn'v5>V y/^Sli, 

RSSfutss 1 tf^-v y^'-, n i a 1 b ( n 

i:50at%, Al:50at%), CrMoM 
7 h (Cr : 94at%, Mo : 6at%) S^CoC 
rPtTa^yf (Co:75at%, Cr: 17 
at%, Pt : 5at%, Ta: 3at%) #Jf&fSE 

[0093] -ttT, #7\xaHK*P-r*n*?SBM- 

ixmi^^y^-mzmxtit. znm^m 
fn%cr)-%mx'im^ti, ^<omzmT<r>^fmx-^ 

^5XS«£3 5 0 < CT'2^-Hl)Pl»-ri)^^ : 3r$il 
S„ S&2 Of-* yA-fl-Cll. x-FH2££ffi)?4 0 
nmWNiAH, THSJI 3 £ flBW 2 5 nmff)C rM 
ol, atttJi4/£«ilff27nm«CoCrPtTaJR 

[0094] ±K<7)m2, %3i-ry^-ftcr>X 

a- 7 ? y yf&mi, ;vw ^£E^»2 wf-^r ^a- 

|*lT-(±2mTo r r, ^3^-V >A-|*lT'Ji3mTo 
^ycO^tt^Xt L, H3tOf- J ryA-<7)XA"-/^|| 

2(0f-^ yA'-|*]T'{i 2 k W, ® 3 Of-v >A-rtt'^ 
3kWkL^i. 

[0095] *Witf)»)ft*'C«ie&*ifc* 

^Sr. ±ie-< y?-^ yix^7? yy^a^^ffiOffi 

[0096] £ WHfeflfcB^lT x^i?)ma^#tt 

X^C S S WA«ftt«0^fiil^*Sr M 6com2 (c^rf . * 

tt^SKLfcti*. «®75* J 2 3 0 0Oe, S/NJt 
2 0 d B fc V ^ IMPS***** fe*Ufe. H , «BttW 

il^ii, K^L^iimr -<x^*^8mm*wim5rflJ 
0BJLTlllBJr|ftlte«»*9t!lBL, «ttKfffl«2Jttfc 
J: 9 ^l-SUEPJPiS^ 1 0 k O e xm%. , 
[ 0 0 9 7 ] IE^W±#1i ( S/Ntt) <affl®4 

ffl^t^I^-xKSli^O. 055j(/mcOMR (ffi 
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2 1 

?<7)ffi*f$J££ 9 . 6m/s -CtHttftBK 163kfc 
1 ( 1 4 >-f-ftfc *) 1 6 3 , 0 0 0 b'-y h^&fg&W 

JS8&t2 3MHzT\ Mr$£2 6MHzfcLT.X^ 

-\ -y K tt . ** Si^/BIWR "3 Wfc-WvWi h 9 v 7 M 

3. 1/2. 4wm,^7F^>7rg0. 3 5/ 
0. 2 8//mT*Si-&. 

[0 0 9 8] ifc. «ffl«S»fflSSnFT, IMfU? 
^[2|lKjiiffi4 00 0rpni, ffiS3 gco 3 KX 
M y-%mwz 1 07JE^C S SSAlSEfclcfcl ^X 

C S S»A^£#T£®Mt •< *?#f* feftfc. 
[0099] ^T4X?fc^^h*0»jt* 

t;<0fa;»/7'f FKSlil . 0 ju -0-7-"CJ> -> 
fc. ±i2eofei#>£>, 1. 2jJL4vWlT<n?74\ i & 

[0100] ( JtftM 1 ) <Xfc, flWfefcfr&l^ 7 -y 

u ^wt 7°T^5 xmmomm 9 £ mi l 

lis WfcWlfcH*t:LTSS«-f4X^*fHRU 
fc#<o»ifc*«*R, TO (/i-f^f-) , cs 
s»A^£06o*2tcit!RWl t LT^Uc. & 
. £ o 1 # fciisg Liz fVxfy rtnmmm^i . 76 

4SBS2 5 0 //nu #ffi7mgfc W:. 
[01 0 1] MSWl^idt;:. ISfa^MW 

aHR««iB*^ vztv rx-mmuz^ (^mx-m 

i!!t£M6*5£fc!t^'S&vwyc\ 1. 2 -f yf-UTf 
t v ^ tz 7 7 •< K a§ £ 6 i a a? 

[0102]&->T, 1. 2jj.4vWXTt^~>tz7'y 

fltM ( AFM) £J:9*W*3£iraL&l*&tM:£> ! 5r 

[0 10 3] <!Qttfl2~l 7. tttSW2~9) <fcfc s 



2 2 



fcflwi, mmmiknmzLxm%T4x?*m:L, 

c\tLto*mm2^l 7. ittS012~9fcLT, -f-fl-F 

x (nm) s Ra (nm) „ Rraax/Ra, B. H. 
(2.5) /Rmax, B. H. (5.0) /Rmax, fJihg 

H6(?3«2t:*i:«>'CiSUfc. 
C0104] SU6M2-17. Jt«W2~9ti3 
10 {t4SSStr-<X^<^j.aL7Js S/NJtSa^Lfc* 4 . 2 
2 0 0OeJ3Lh. 18dBOhtUo^iiP^fa^LT 

vvt. JtKW4"C*i. ^7^36R<0±»ffl«?)SieBS R 

Rmax#2 5. 0 nm^i@i.!t«rt(Cj: 0, F 

[0105] itmieviis a 7 xwm&mvim 

ffl$Ra*i0. 2nm%.ffib%itzc\bl,Zt<<), mm» 

20 W)<3W±liZts:~>tztzWZ^y ^77^4&±tft. 

2. SnmSjg^ttiO. ^7^F^$* { 1. 2 
ju>f yf-£j«ifc. JfcRHS-CJi, Rmax/Ra*i8 

frffibZ-oizZblzX 0» WMRfttfaBLlifci^fcfc 

^^•yF^7-yxju$±L:Jt. B. H. (2.5) 

/RmaxfeiVB. H. (5.0) /Rm a x^tT.^'il 

0. 5fcitf0. 45 .fcO^&fifc&oTV^. 
[0106] it«M7ay f Jt«^l8T1i, Rmax/R 

30 ^\-yF^7'yxj.^4t^. *Jt. B. H. (2.5) /R 
maxfcit>'B. H. (5.0) /Rmax^O. 

0 . 3 fx m jft»k Lfc i fc £ J: "3 . ^Hffl$ ififrZ < ts: 

[o 1 07] ja±<aii»a»fc, i. 2n4y+\>jj<rm 

40 ^AWttSStfi^lKSlT-f^^SftSfctoWis 
fflttftifc. *iz* W£f&mai*4 7'yW£*& 

[ 0 1 0 8 J ^ 7 -y nHKOftjift 

(H*«l , UltWl 8~2 1 s JtDSMl 0-1 2 ) <K 

t , 7^ i-^mmmcr) r^yvMizxt $m9smtz& 

CT2 4-2 7, Jt<^J18-2 0tfC, -f-fim^ 
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23 



2 4 



m) , Ra (nm) „ Rmax/Ra, #?jk^i^$iL 

».t -eft -fit l ootfeffl*U f^MfwY 
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